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Effects of rAAV-shRNA-CDK?2 on the Blood System of Nude Mouse Model
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ABSTRACT Objective: To investigate the effects of novel gene drugs rAAV-shRNA-CDK2 on the blood system of nude mice with
hepatocellular carcinoma (HCC) and evaluate its safety. Methods: To construct tumor bearing nude mice, human hepatoma HepG2 cells
were subcutaneously vaccinated into nude mice, they were randomly divided into 3 groups after 10 days: tumor group, NC group and
rAAV-shRNA-CDK2 group. 6 males and females in each group were quantitatively administered by tail vein. 15 days later, the eyeball
blood was taken and nude mice were killed. The blood routine index and bone marrow cell cycle were detected. Results: The mean
platelet volume of all mice was slightly higher than the normal range of values of mice with the same age, but there was no significant
difference between the groups (P>0.05). The percentage of neutrophils in the femal nude mice of tumor group was significantly higher
than that in the rAAV-shRNA-CDK2 group, while the percentage of lymphocytes was significantly lower than that in the
rAAV-shRNA-CDK2 group (P<0.05), but the index values were in the normal range. The bone marrow cell cycle distribution of male
nude mice in each group showed no significant difference (P > 0.05); bone marrow cells in G2/M phase of female nude mice in the tumor
group was significantly higher than that of the rAAV-shRNA-CDK2 group (P<0.05), but there was no significant difference in other two
cycles of bone marrow cells proportion between two groups (P>0.05)(P>0.05). Conclusion: rAAV--shRNA-CDK?2 had no significantly
detrimental effect on the blood system of nude mice with human liver cancer.

Key words: Hepatocellular carcinoma HepG2 cells; rAAV-shRNA-CDK2; Gene therapy; Blood system; Safety

Chinese Library Classification(CLC): R-33; R735.7 Document code: A

Article ID: 1673-6273(2018)04-662-05

(Cyclin) 4 i J& 11 8 P ARSI AR (CDKO) B 240 it JA 01 8 1 44t
P ] P~ (CKI) AT 42 ] 40 ] S0 ) o R s e B, e, A

B R 2 TR S A RTINS CDK2 Sy A% 10 290 M 1300 28 1 M P S5t S 2 i 9 300 2o 8
AT B ASZ I RIITE R, WS R VA A R B BRI -, LTS P G , T AR AN s s A 1 o I

YN

]

o}

* AT H B AR (Z2006-1-15014) 5 ER AR ES AT I (81573935 ) vh [ {5 B¢ 340 H (2016M591566 ) ;
BIp TR BUMIE 535450 B (LBH-Z15211) ; BRI HARBHES 205 H (H2016074 ) ; BIJp 144 Hh B 255 38R0 H (ZHY 16-088 )
VEZ R AP (1992-) L, 2 WL AFSE AR, SR80 DA rh 254508 K2 8 SE PR VA T I BFSE

Hii : 15776941272, E-mail: 15776941272@163.com
o EIRVER : TR (1953-), 58 Wi+, 02, W09 26 S0, S8 DS b 250 i B b8 SE R TR 7 I BFSE
1% : 13936246132, E-mail: yuyingjun53@aliyun.com
(Wi H - 2017-09-06 4532 H 191:2017-10-16)



PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Voll8 NO.4 FBR.2018 . 663 -

CDK2 s 5 HAHS A CDK2/CyclinE & S5 WJRYTH 1, AEGSHHL I
240 e A ST A, DA 10 7k PR 2 P Y i T FRAT TR R T
FLI LT CDK2 S i B 41 IR AR S M 72 rAAV-shRNA-CDK2,
TE ST AR rh L 28 U B B TR SR, , AN S R 5 o
K 72.18%, AWFFES %A K G R MR 25 W R AT T
WAL Z AT, SR LUS B R L R A, A
WEA H HIN 22 4 AT AER) RNAT 25155

1 AR5 07

1.1 SEIgdast
1.1.1 SE3&Zh¥  SPF 2% BALB/c-nu #5,  H AL 5T Rk E2
T S YR, SR A A% IS SCXK ()
2011-0012, 5-6 JE4 WP 1A E 14-16 g; MR, {4 18-20 g; 58
ISR BUIR) 3R AE O U 78 W I (specific pathogen free, SPF)zi#) 5256
%=, EE(20~26 C), /K HIR2ES 4, HIXHBEE(40~70 %), 255,
TR 7 90, RS 60 dB(A), B 1R BIRE ZSEA |) 2y 12/12 h, Jip
FHRZE HokL oK TR KR b,
1.1.2 SERRARE AU HepG2 4, W [ b5t R4 i 7%
TR
1.1.3 328754 %54 EGFP /Y rAAV-shRNA-CDK2 H %
e B2 R AR Y bR 54y FAE YA S = R & UK
IE(PDK § BD AH].
1.2 LIV ER

Sysmex XT-1800i 4= H 3y il #& 73 #7{Y ; BD FACSVerse i
AL
1.3 RIWHE
13,1 BRBEEERNET  HEREASR 3 REITHER K
AT X B KT HepG2 A4 3L 0.25% 14 B8 1 B fb b
T il B BN TR, RS A £ >95 %L I, I PBS 28
TR B AN L VAR JBE 28 2% 107 A4 /mL, 75 %eTPRS 7 25 AR BUAT
JEEA T B 0.2 mL/ RN B IEFD TR
132 SE58%5  10 KIGHHL R 3 41 Mgl NC 410
K rAAV-shRNA-CDK2 4, e M5 6 L, &ALk R i
WS i — G2, 2 BRI . Rg 4 . PBS ZE i
#i,02 mL/ 2 ;rAAV-NC: %1% 102 v-g/mL,0.2 mL/ {2 ;

rAAV-shRNA-CDK2 . j# &y 1x 102 v-g/mL,0.2 mL/ H ,

133 #@mRE 425 15 RJE, SNAIRAE R RRUIR sk B
JEAbFE ¥ IR A EDTA $Useis m, BiER 5, & . &
BENERAR : TCRH A T, e BB/ N R, BB ILIA B 45 4
ZHE; BT B P , A 1 mL VST B RPMI1640 7 i .
PRUEERERS BB b EHOREAS D B RS 22 200 HYJE
Je ik i, 5 SAH R s RPMIL640 14,4 °C 1500 rpm, 5.0
5 min, 3¢ [, EE 3 K. NA RPMI1640 HE B 4, 4 i
THECRAE MR R 1 107/mL; (RS A0 ML 98 %l 45
1.3.4 REETFE (D MBFEARAI < K i T v A 2 ) I, )
FH Sysmex XT-1800i 4> [ 2 liL ¥ o3 A7 ASGHA TR . T2 8 4
0 ZLF : LLANMOE LT AR FVR BE AT AR AR P LT A T
SN e [ I i i1 e A s = B 05 AN (1WA A
PR A0 SE R LT A M A RR 30 5 B L il AR R 5340 e B -
By /MR /MR EF ;0 R A HoRLAH AR L3R bk 20
M bbb e | R TR ML AN Y b e | B Rt R AT i L
B Q) E S AR - F A B R B TR AN, 1500 rpm B0
S5min, F LW, RN S | mL PBS YE4i)if 2
W3 L BB AT 75 %L, T -20 CREE 6 hy ¥ F
(AR, 1500 rpm, £5.0> 5 min, 3% F3%; L 1 mL $iv2 (¥ PBS
VEANM 1R, 35 B3 A TOImA 500 L PL; FEAIA 100 g /ml
RNase A,37 ‘C/KIBFEIRY 30 min; 7Effi /] BD FACS Verse i/
RIS , 7€ BD 22 F MODFIT 34 E 47 5047

L4 Geit=aih

N FH SPSS17.0 Geit A i A AT Ge 153, SEdR g SR L

BPEE ARiE2E (ves)F0m , R AR 205 2253 BT (One-Way , ANO-
VAT R 2E R L, DA P<0.05 A2 R A S02rE L.

2 &R

2.1 FEIMREEMEBER LR

SRS BT SO — 28 MR B0 R A 038 A
SER UL 1o BR8N AR 125 2 Fo % 1 (B I,
HAR AR BUE AR IE R (N AR R 2E R g4
X(P>0.05), #7% rAAV-shRNA-CDK2 F:4 %t 4 BRI 7 3 #LEL
{E 7= AN KA

*® | BAMKENBENLER

Table 1 Comparison of the blood routine values among different groups

rAAV-shRNA-CDK2 group

index N tumor group(d /9 ) NC group(d /9 ) @12)

Leukocytes 6 3.94% 1.47 491 1.10 421% 2.65
(WBC)(x 10°L) 6 3.54% 0.50 432+ 0.81 4.04% 0.47
Erythrocytes 6 10.07% 1.30 11.26x 1.77 10.25% 0.89
(RBC)(x 10%L) 6 10.93+ 0.83 11.07+ 1.57 1124+ 0.73
Hemoglobin 6 150.25% 20.40 167.25+ 28.27 153.67+ 15.01
(HGB)(g/L) 6 160.33 8.02 163.67£ 8.50 159.50% 9.19
Hematocrit 6 45.83% 7.15 51.33% 6.98 47.17% 4.10
(HCT)(%) 6 48.40% 2.55 47.90% 2.79 49.80% 0.28
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Table 1 Comparison of the blood routine values among different groups

rAAV-shRNA-CDK?2 group

index N tumor group(d /9 ) NC group(d /9 )
3/9)

Mean corpuscular volume 6 4543+ 122 45.73% 1.60 4730+ 2.54
(MCV)(L) 6 44.28+ 529 43.59+ 3.42 4431+ 2.34

Mean corpuscular 6 14.93% 0.13 14.85% 0.17 14.95% 0.17
Hemoglobin (MCH)(pg) 6 14.69% 0.42 14.94% 1.80 14.20% 0.10
Mean corpuscular hemoglobin 6 328.75% 6.55 325.00 14.47 316.25% 18.39
concentration (MCHC)(g/L) 6 371.01% 40.31 342.07+ 18.20 35597+ 18.27
Platelet count 6 680.00% 242.93 789.50% 105.47 677.33 73.24
(PLT)(x 10%L) 6 555.67+ 126.48 583.67+ 53.68 569.50 78.49

Red blood cell volume distribution width 6 37.23% 3.00 40.75% 1.50 35.53+ 4.49
(RDW-SD) (fL) 6 34.53+ 2.45 37.23+ 4.14 33.60% 2.12

Red blood cell volume distribution width 6 26.90+ 1.92 29.45+ 2.79 24.90% 4.33
(RDW-CV)(%) 6 24.87+ 1.96 26.67% 2.67 24,05+ 1.63

Platelet volume distribution width 6 8.78+ 0.44 9.20+ 0.57 9.13+ 0.52
(PDW)(fL) 6 7.97+ 0.32 8.04+ 0.50 8.40+ 0.28

Mean platelet volume 6 7.45% 0.10 7.55% 0.26 7.65% 0.19
(MPV)(fL) 6 7.20+ 0.60 747+ 0.37 7.55+ 0.35

Plateleterit 6 0.51% 0.18 0.57£ 0.08 0.56+ 0.40

(PCT)(%) 6 0.40% 0.07 0.44% 0.06 0.43+ 0.08

22 ZFEAMBMRE S EEMNILE BEm BA G L(P<0.05), {H /24 4UAUES 1 I H (S
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LA L ET 49 LU AR O 40 B 49 A tAAV-shRNA-CDK2 4 Lt
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Table 2 Comparison of the Leukocyte differential percentage among three groups
Index N Tumor group (4 /) NC group (3 /9) rAAV-shRNA-CDK?2 group(d /9 )

6 10.00+ 4.99 9.15% 4.56 6.57+ 1.74
Neutrophils(NE)(%)

6 10.71+ 0.43 9.12% 0.14 6.91+ 0.25%

6 82.75% 3.40 81.80% 2.77 83.10% 6.33
Lymphocytes(LY)(%)

6 81.49+ 0.42 82.67+ 1.00 83.97+ 0.98*

6 1.38+ 1.56 2.55+ 1.54 1.43+ 1.2
Monocytes(MO)(%)

6 1.48+ 131 1.85+ 0.56 2.09+ 0.28

6 0.15% 0.19 0.10% 0.08 0.15%+ 0.24
Eosinophils (EO)(%)

6 0.20% 0.18 0.31% 0.55 0.13%+ 0.19

6 5.73+ 1.23 6.40% 1.41 6.17+ 1.52
Basophils(BA)(%)

6 6.11%+ 1.12 6.03%+ 0.57 6.88%+ 1.32

i SR k&, P<0.05,

Note: *compare with the tumor group, P<0.05.

2.3 SARREHRMAEEIHLLE W 0 5 35 7 T rAAV-shRNA-CDK2 2H(P<<0.05) , {H 25 J: 1l
W3R 3 PR, A HHER L GO/G1 .S G2/M A L Lbdss W) 30 40 O L 0] L 38 22 S B e i %% & L (P>0.05), $27R

Z BTG5 25 L(P>0.05), tn3E 4 Bk, My 2HMER G2/M rAAV-shRNA-CDK2 Ff R X B 2 I 5 30 7 A= 5 o
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Table 3 Comparison of the cell cycle of marrow cell of male nude mice among three groups

Indexes N G0/G1 G2/M S
Tumor group 6 81.62 % 6.72 1.25+ 0.37 17.13 + 6.43
NC group 6 80.99% 1.6 239+ 0.82 16.63 + 1.41
rAAV-shRNA-CDK2 group 6 80.85 + 3.35 1.70 + 1.24 1745+ 2.48

®4ZAWRBEHARARS AR

Table 4 Comparison of the cell cycle of marrow cell of female nude mice among three groups

Indexes N G0/G1 G2/M S
Tumor group 6 78.30% 2.75 395+ 1.61 1775+ 1.14
NC group 6 75.67+ 8.92 3.71 + 1.09 20.62+ 7.84
rAAV-shRNA-CDK2 group 6 8440+ 3.24 1.55+ 0.57* 14.06 + 2.68

i ShEAELE %, P<0.05,

Note:*compare with the tumor group, P<0.05.
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